Introduction
Lemierre syndrome or postanginal septicemia is characterized by anaerobic bacterial infection in the head and neck, causing thrombophlebitis of the jugular vein and septic metastasis to various distant organs, most often the lungs (1). Lemierre syndrome is usually associated with anaerobic infection by Fusobacterium necrophorum, and in the preantibiotic era, this syndrome resulted in the death of previously healthy young people. Today in the post-antibiotic era, observations of this syndrome have been decreasing and the features of central nervous system complications of this syndrome remain uncertain. We report a case of Lemierre syndrome complicating teeth caries, causing thrombophlebitis of the external jugular vein and metastatic cerebral septic embolisms and abscess.
Case Report
A 59-year-old man presented with headache and fever. He had been relatively healthy with past medical histories of an appendectomy 30 years earlier, glaucoma 2 years earlier and hyperlipidemia diagnosed 1 year earlier. One week before admission he began to experience chills. The next morning, a prickling temporal pain of the right side developed and by evening, the sensation had changed to a persistent throbbing pain accompanied by low grade fever. Two days before admission dentoalveolitis and right maxillary abscess were diagnosed. Brain MRI was unremarkable. Analgesic administration was not effective. Therefore, he was admitted to our hospital.
On physical examination, his body temperature was 37.0°C , and his throat was slightly inflammed. Three teeth had dental caries and all needed to be extracted. Neurological examination demonstrated only headache. Right temporal pain persisted and expanded to the left side.
On laboratory examination, white blood cell count and Creactive protein were abnormally elevated. Blood chemical test demonstrated liver and renal dysfunction. Blood coagulation and bleeding function were also abnormal ( Table 1) . Lumbar puncture showed normal findings at that time. Angiography of the brain and neck was performed to rule out temporal arteritis.
Cefazolin (2 g daily) was given intravenously, but swelling in the left temporal region and the left side of his face and neck developed and gradually increased. Thereafter, the left external jugular vein became a palpable strand. On hospital day 7, panipenem/ betamipron (1 g daily) was given, but there was no response. CT showed swelling of the left temporal muscle, soft tissue and air passage, with venous thromboses of the left external jugular vein and peritonsillar vein ( Fig. 1) . Chest CT disclosed multiple small nodular densities throughout both upper lung fields (Fig. 2) . Transthoracic echocardiogram was unremarkable.
On hospital day 9, although the patient did not show any signs of fever, neck stiffness or worsening of headache, he was not roused from an afternoon nap. He was noted to have developed consciousness disturbance and right hemiparesis. Low density areas in the left caudate nucleus, the left superior temporal gyrus and the left parietal lobe were detected on brain CT (Fig. 3A) . Cerebral infarctions, especially cerebral embolisms were diagnosed. Heparin sodium (12,000 unit daily) and clindamycin phosphate (1.2 g daily) were added intravenously. However, on hospital day 16, cerebral lesions became enhanced, and particularly that in the left caudate nucleus demonstrated a ring-like enhancement which was thought to be a brain abcess (Fig. 3B) . Left superior temporal gyrus lesion and parietal lobe lesion were also enhanced, but these low density areas appeared to decrease in size and these enhancements were thought to be the subacute signs of peripheries of infarcts. On the same day, lumbar puncture showed an opening pressure of 22 cmH2O, 627 white blood cells (polymorphonuclear cells were 57%), protein 237 mg/dl, CSF glucose/serum glucose 0.27, and culture was negative. Brain abscess of the left caudate nucleus was diagnosed, and then ampicillin (8 g daily), cefotaxime (4 g daily) and metronidazole (2 g daily) were started and given for 7 weeks. Fever, temporal pain and swelling of the head and neck decreased gradually and repeat lumbar puncture showed improvement. During this course, the patient developed facial nerve palsy and hearing disturbance on the right side on hospital day 33. MRI demonstrated thickening of the meninges at the right cerebellopontine angle. Prednisolone was given orally and these findings were improved. 
Discussion
Lemierre syndrome was first described by Courmont et al in 1900 (2) , and then became known as Lemierre syndrome after Lemierre published reviews describing cases of postanginal septicemia (1, 3, 4) . This syndrome is characterized by the following clinical features: it usually affects healthy young adults or adolescents; a tonsillar or peritonsillar abscess acts as the initial cause and spreads to thrombophlebitis of the tonsillar and peritonsillar veins; these thrombophlebitis can spread to that of the internal jugular vein which leads to septicaemia and forms distant metastatic abscesses. The most frequent localizations of such secondary metastatic abscesses are in the lungs. It was reported that 95% of patients with this syndrome demonstrated pleuro-pulmonary involvement (5, 6) . Also those abscesses can occur in the large joints, bone, muscle, soft tissues, liver, spleen, kidney, pericardium and endocardium. Meanwhile, the initial causes are not limited to tonsillar or peritonsillar abscess but also include pharyngitis, dental infection, otitis media and mastoiditis, which impair the mucosal defense system.
The present patient was diagnosed with Lemierre syndrome based on the initial dental caries, strong pain and swelling of head and neck, venous thromboses of external jugular vein and peritonsillar vein, and metastatic abscess formation in lung. Furthermore we consider that the cerebral infarctions and subsequent brain abscess were also associated with this course of Lemierre syndrome. The fact that those cerebral infarctions developed at the same time despite different blood supply systems suggests that these were cerebral embolisms. Moreover, it is obvious that these embolisms were septic metastases, because contrast-enhanced brain CT demonstrated ring-like enhancement in one of the same regions as cerebral infarctions and lumbar puncture showed evidence of bacterial infection. Therefore the brain lesions might be associated with Lemierre syndrome.
Little has been described about central nervous system involvement in Lemierre syndrome in previous reports. There are several descriptions of meningitis caused by F. necrophorum particularly in children (8-10). Spencer et al (11) reported a case of F. necrophorum sepsis with cerebral infarction in a 23-month-old female infant who did not demonstrate any signs of thrombophlebitis. Stokroos et al (5) described a case of Lemierre syndrome with sigmoid sinus thrombosis, and referred to the possibility of metastatic abscess in the brain or meninges. The present case is important because of the rarity of the condition in that cerebral infarctions and brain abscess were complicated with Lemierre syndrome. However, venous thrombophlebitis usually does not lead directly to arterial infarctions. We suspect that the most likely cause is right-to-left cardiac shunt. Although the transthoracic echocardiogram findings in our patient were unremarkable, transesophageal echocardiography had to be examined.
Lemierre syndrome is usually caused by Fusobacterium necrophorum, an anaerobic, nonpathogenic gram-negative rod present in normal mucosal flora. It is sensitive to penicillins, clindamycin, metronidazole, and chloramphenicol (7) . Although repeated cultures of blood, sputum and cerebrospinal fluid were negative in our patient, it is possible that the pathogen was an anaerobe such as F. necroforum because it was responsive to penicillin and metronidazole. In the preantibiotic era, this syndrome was associated with a mortality rate of greater than 90%. Today that has been reduced to 4%-12%, but the prognosis depends on early diagnosis and adequate treatment, so there is significant morbidity remaining (5).
Lemierre syndrome has been termed "a forgotten disease" in the era of modern antimicrobial therapy. However, it should be considered that dental caries or tonsillitis could progress to this uncommon but lethal syndrome, and furthermore, to cerebral infarction or brain abscess.
